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What is the ECOTOX Knowledgebase?

APublicly available, curated database
providing chemical environmental

toxicity dataon aquatic life, terrestrial

plants and wildlife Number of Species, Chemicals and
L Results added each year

¢ Curated data > 47,000 publications e RS T cw—

¢ From comprehensive search and Species Chemicals Records
review of open literature 2007 1974 900 43441

¢ Updated quarterly, with an average 2998 2522 1013 61028

of 16,000 new records added 2009 2762 1170 58412
2010 2023 1811 67787
each quarter

2011 1359 1764 46923
2012 1674 1353 42038
2013 2215 1347 48913
2014 2037 1456 53083
2015 1915 1307 60463
2016 2216 1007 44401
Office of Research and Development 2017 1883 1449 37919

A30+ year history:
Originated in the early 1980s,
maintained by ORD/NHERRL/MED
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What is the ECOTOX Knowledgebase?

AAs of March 2018:
¢ 11,506 chemicals
¢ 12,583 species
C 47,661 references
C 905,267 test results

Malathion
121-75-5 | DTXSIDAC

AAvailable on the Internet{tp://www.epa.gov/ecotoy)

¢ 150,000200,000 data downloads each month
(6,00010,000 unique servers)

Alnteractive queries by chemical, species, endpoint

¢ Default and customizable output via html, delimited file output,
MS Excel, or ASCII download files

AWeb application maintained on EPA servers; Java Script front end;
Oracle back end

Office of Research and Development
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Why was ECOTOX developed?

AAn identified need for authoritative source of toxicological data for
regulators and researchers to document literature searches and
acquisition of data used in risk assessment, risk management and
research.

ARisk assessors needed a eeffective means of locating high quality
ecological effects data to use in prioritizing chemical cleanup at

hazardous waste sites and assisting in the assessment of potential
hazards of pollutants through the CAA, FIFRA, CWA and TSCA.

ANeed for documented systematic and transparent literature searching,
acquisition and curation.

ADuplicative efforts for data gathering wastes resources across state and
federal agencies.

Office of Research and Development




EPA ECOTOX Pipeline:
Systematic Review and Data Curation
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|dentify Acquire literature
Literature potentially potentially and apply
searches applicable applicable ECOTOX
relevant : : .
studies studies applicability
search terms

0 JAL Y, . J\__ criteria

Chemical
verification
and ID

Extract data
and code
into ECOTOX




Targeted Chemical Searches and
Monthly Literature Searches

ATargeted Chemical Searches (Manual)
¢ 3550 chemicals requested
¢ Dictated by EPA ORD and Program Office needs
¢ From relevant papers, all chemicals coded into ECOTOX
¢ In 2017, over 90,000 references skimmed

AElectronic Literature Searches (Monthly)
¢ 26 journals queried
¢ Determined based on historical applicability rates
¢ In 2017, approximately 18,540 references skimmed,
2,160 applicable €X6% per journal)

Alnitial Systematic Review: Inclusion/Exclusion Criteria
¢ ~1530 % of literature identified ends up being curated

Office of Research and Development
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Agency Search Engines
e || iy || s - Science Direct
searches applicable applicable . AGRICOLA
studies studies _ TOXNET
Chemical specific . ProQuest ESPM
searchesgusing terms from e . ProQuest Dissertation
chemical verification step) TN ,g 74 Abstracts
OR = . . Web of Science/
Monthly electronic = ) Current Contents
searches of 26 relevant ——

journals

In 2017:
References/
Abstracts
~44.000

RHUL IR

Collate data and remove duplicates

Office of Research and Development
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o Review
A Paper must meet these criteria literature

A Single chemical exposure and apply
J P ECOTOX
A Ecologicallyelevant species applicability

A Must be able to verify CAS registry numbers ens

A Must be able to verify taxonomic information for test species

A Exposure to live organism, viable tissue or cells

A Report concurrent exposure concentration, dose or application rate
A Report duration of exposure

A Must have a control treatment

A Primary source of the data

A Study must be a full article in English

Office of Research and Development
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Applicability Criteria

Review
literature

and apply
ECOTOX

A The following studies are excluded applicalzfility
A Air pollution studies related to CO2 and ozone L
A Studies on humans, monkeys, bacteria, viruses and yeast
A Review and summary articles
A Terrestrial studies with an inhalation route of exposure

A Non-English publications and abstracts

Office of Research and Development
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A AllExcludedandNon-Applicablestudies are Tagged with the
reason for rejection

A
A
A
A
A
A
A
A
A
A
A
A
A

Abstractc Published as an abstract
Bacteriag only test organism is a Bacteria

CAS # Unavailabtecould not verify/locate chemical
CAS Registry number

Chemical method description of chemical analysis
procedures

Effluentq tests conducted with sewage or polluted
runoff - mixtures

Fatec only report chemical distribution in media

Human Healtlg data on human subjects of surrogate
animal subjects for human health risk assessment

In vitro ¢ only in vitro study designs

Incidentg reports death of animal by poison, but
does not provide concentration/duration of exposure
Inhale¢ study is a terrestrial mammal paper with an
inhalation route of exposure

Method ¢ paper only reports methods for conducting
a toxicity test or other aspect of an experiment
Mixture ¢ paper reports results from mixture of
chemicals; no single chemical exposure results
Modelingq results of the development of a model,
no primary data available

Office of Research and Development

To Po  To Do Do Do Do Do Do Do Do o Do Do o I

Applicability Criteria

Monkey¢ only test organism is a monkey

No Concg the authors report a response in an
organism but do not provideonddose/app rate

No Durationg duration of exposure is not presented

No Effectg paper does not report observed
responses adverse of otherwise

No Speciesg used for dead organisms

No Toxicant (ozone, CO2)

Non-English

Nutrient ¢ in situ chemical tested as nutrient
PUBL A& duplicate data published elsewhere
QSAR; modeled data

Retractedg paper retracted by Journal

Reviewg primary data published elsewhere
Sediment; only sediment concentration presented

Survey chemical measured in organism, but lack
guantification of exposure (dose/duration)

Virusg only test organism a virus
Yeastg only test organism is a yeast
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Fields Coded into the ECOTOX Knowledgebase

Chemical Species Methods Results Source of Data

CAS Registry No Common Name Route of Exposurie Chemical Analysi Major Effect Author
: Info Category (e.g.,
Collective Scientific Name Exposure Media Application Enzyme Publication Year

Indices Name
Taxonomic Frequency /
Svnonvms : Study / Exposure Season / Date / Observed Effect
ynony Hierarchy :
Duration Rate Measurements
Chemical Grade Organism Age Habitat (e.g., P450 Full Citation

E— : Application Description for Enzymr? Presented for
emical Organism Sex Frequency Field Studies esponse Each Test Result
Formulation

Reference
Number

; . Organism Sourc Study Location Longitude / Calculated
Chemical Purity Latitude for Field Endpoints (€.g., Independently

Initial Weight Water / Soil Studies EC50) Compiled Data
and Length Chemistry Set

Solvent / Vehicle
Used

Dose Response
vt (Terrestrial
Radiolabe 3

Chemical Studies only)
Other .

Concentration
Other Comments on .

. Information % Effect

Comments on Organism Noted Response
Chemical Noted by Author Comments on P
by Author Experimental
Design Statistical Info

Chemical Initial Life Stage Control Type Database Updats

Office of Research and Development
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Why update the ECOTOX Knowledgebase?

Almmense amount of single chemical toxicity data
¢ Queries can be cumbersome
¢ Output is overwhelming and time consuming to translate/interpret
¢ Not easy to explore the data

ADemand for easy, efficient access to essential toxicology literature so
that end users can rapidly identify critical data

ANeed for interoperability across tools and databases
¢ Provide end users easy access to wealth of informatio
¢ Increases efficiency

ANew applications for data in ECOTOX Knowledgeba
¢ Development of Adverse Outcome Pathways

Office of Research and Development




Next Generation
ECOTOX Knowledgebase

Beta release February 2018

Improved data accessibility and
end user experience

Risk assessor default output
focused on critical data

% Graphical Data Visualization tools

% Direct linkages to other chemical
knowledgebases

Office of Research and Development
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4,000
References

PHY

ACC

Office of Research and Development

Ecological Effects in ECOTOX

1985 47,000

References

POP

- Mortality = Accumulation

- Phys|o|ogy - Biochemical
- Population - Behavior

- Reproduction - Cellular
= Growth
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Customizable Output

Display Fields

Please select which fields you would like to display in the search results. Full descriptions of certain display fields can be found on the
Data Field Definitions and Codes help page.

When you have completed your selections, click on the Save button.

Alkalinity

Application Date (field only)
Application Date | Seazon (field only)
Application Frequency
Application Rate (field only)
Application Type (field only)
Author

BCF Value

CAS Number

CAS Mumber | Chemical Hame
Calcium

Chemical Carrier

Chemical Comment

Chemical Formulation
Chemical Grade

Chemical Half Life (field only)

O
U
O
O
O
O
0J
O
0
O
0
O
U
O
0J

Chemical Name

D Display lookup codes instead of descriptions

Restore Defaults

Office of Research and Development

Oooooo/sooedaoaeonan

Media Type

Media Type | Test Location
Chemical Analysis

Number of Doses

Observed Duration (Author)
Observed Duration (Days)
Organic Carbon Type/Value
Organism Age

Organism Comment
Organism Initial Weight
Organism Lifestage
Exposure Sample Number
Organism Source

Other Effects

pH

Potassium

Publication Year
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From: The Current ECOTOX User Interface

U.5. ENYIRONMENTAL PROTECTION AGENCY

ECOTOX Knowledgebase
L | Contact Us Search: AllEPA = Thizs Area @

»

ECOTOX V5 BETA IS NOW AVAILABLE !

Click this link to preview the new Beta version of ECOTOX:
https:/ / cfpub.epa.gov/ecotox-new

{ Quick _
Database < Database
S Query : Query

Getting Started (PDF, 2 p. 244 KB)
Welcome to ECOTOX

The ECOTOXicology knowledgebase (ECOTOX) is a comprehensive, publicly available knowledgebase providing single chemical environmental toxicity data on
aquatic life, terrestrial plants and wildlife.

MARCH 2018
With the March 15, 2018 ECOTOX update, data has been added for the following Recent Chemicals of Interest to EPA:

Arenclol Dimethy| Disulfide » Ismeaflumle
Bata-Sitosterol Flurexypyr » Perflucrooctane sulfonates
DCEMU [Menomethyldiuron) Formetanate HCI

Dichlorpropp Hydramethylnon

SEARCH TIP: Refining Searches by Chemical and Effect Groups.

To review genetic effect data for Polybrominated Diphenyl Ethers (PBDEs) effects, the following ECOTOX guery can be completed by searching the Effect Group ‘Genetics' and the Chemnical group "Polybrominated Diphenyl Ethers [PBDES)" in the
ECOTOX Advanced Query.

1. Open Advanced Database Query
2. On the Chemical tab, dick on 'Predefined Chemical Groups', select 'Polybrominzted Diphenyl Ethers' [PBDES) under 'Organic Compeounds’ list.

a. This selection can be further refined by selecting "View/Edit List Entries' and removing chemicals. For this example all chemicals vwere searched.
3. On the Test Results tab, dlick on 'Effect Measurements', select 'Genetic' from the "Cellular group’.

a. To refine Effect Measurement group, select 'View/Edit Effect Measurements",
b. Select Measurements to remove. In this example no measurements were remaoved.

4, Select "Perform Query for Agquatic Data',
Eighty (20) recerds will be retrieved. An examgle of the Aguatic browser report is below.

Office of Research and Development
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To: The New ECOTOX User Interface

ECOTOX Kn OWlEdge base IEET Search Explore Contact Us

M a r 15, Atenolol Dimethyl Disulfide Isoxaflutole
2 0 1 8 Beta-Sitosterol Fluroxypyr Perfluorooctane sulfonates
DCPMU (Monomethyldiur... Formetanate HCI

Dichlorprop-p Hydramethylnon
update totals 905,267

Re

THIS IS THE UPGRADED VERSION OF THE ECOTOX HOMEPAGE, CURRENTLY IN BETA!
Please click here to provide feedback from now through May 2018, so that we can consider your input before this update becomes final.

About ECOTOX Getting Started New Data

L] L] .
The ECOTOXicology knowledgebase T If you know the exact search term(s) you are looking for, VlsuallzatlonS!
(ECOTOX) is a comprehensive, publicly you can head straight to the Search page. However, if
available knowledgebase providing /L. II you'd like to explore the ECOTOX system and its
single chemical environmental toxicity | E available search parameters, use the Explore page.

data on aquatic life, terrestrial plants and Utilize the Help page for more information and how to's. Using the ECOTOX Knowledgebase EXPLORE feature

wildlife. allows you to browse data within ECOTOX and use the

data plotting option to view your results. You can

interact with the data plots by hovering over specific

data points or scrolling to zoom in on specific
sections of data.

@ . [ GetUpdates via Email
Search Tip

Exploration by Chemical and Effect Groups

The following example illustrates Exploration by Chemical and Effect groups.

Office of Research and Development
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Chemistry Dashboard fav

6$\1en ST,q)E%\ 761 Thousand Chemicals

i

| |Search a chemical by systematic name, synonym, CAS number, or InChiKey Q

Identifier substring search

See what people are saying, read the dashboard commenis!

Latest News

Read more news

i E TODUONS, yoU are anie 10 VIEW e TepoT L T e
ALL PUBLICATION OPTIONS + Amphibians Other Invertebrates an excel or delimited format.
Birds Mammals i
Crustaceans Molluscs
Fish Reptiles
Insects/Spiders Worms
Plants
Algae, Moss, Fungi Flowers, Trees, Shrubs,
Femns

Special Interests
Standard Test Species
LS. Threatened/Endangered Species

U.S. Exctic/Nuisance Species
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wEPA 27,
ECOTOX Knowledgebase search  Explore  Help Gortactus

AQUATIC TERRESTRIAL

CHEMICALS

Groups
* Mercury

ALL EFFECTS

ALL ENDPOINTS
Any Chemical Group
ALL SPECIES Metal or Organometal Compounds
Aluminum Lead
ALL TEST COMDITIONS Antimony Manganese
Arsenic Mercury
ALL PUBLICATION OPTIONS Barim Nickel
Beryllium Silver
# RESET ALL Cadmium Organotin
Chromium Selenium
i UPDATE SEARCH Cobalt Vanadium
Copper Zinc

Iron

Organic Compounds

Conazoles Perchlorates




